
8 1 6 5 

ui 
P1C17C43 RD0/AD8 
RD1/AD9 
RD2/AD10 
RD3/A011 
R04/AD12 
RDS/AD13 
R06/AD14 
R07/A01S 
RB0/CAP1 
RB1/CAP2 
RB2/PUM1 
R83 
RB-1 
RBS 
RBB 
RB7 
OSCI/CLKIN 
0SC2/CLK0UT 

RC0/ADO 
RC1/AD1 
RC2/AD2 
RC3/A03 
RC4/AD4 
RC5/A0S 
RC8/AD6 
RC7/A07 
RE0.'ALE 
RE1/OE-
RE2/WR-

MCLR 
RA0/INT 

RA1/T0CK1 
RA2 
RA3 

RA4/RX/0T 
RAS/TX/CK 

3 4 
5 
6 
7 
8 
3 
30 

26 
25 
23 
22 
21 

-AO 
-Al 
-A2 
-A3 
-A4 
-AS 
-A6 
-A" 
-A IS 
-OF-
-R- t.l • 

-OCD-
-CTS-
-RTS-
-A17 
-RXD 
-TXD 

CB 

U5 
OS1250 

A17 
A1B 
A15 
A14 
A13 
A12 
A l l 
A10 
A3 
A8 
AT 
AS 
AS 
A4 
A3 
A2 
Al 
A0 

R/U 
OE-

30 
_3I 
-28. 
35 

29 
22 
-21 

A18 
A17 
A1S 
A15 
A14 
A13 
A12 
A l l 
A10 
A3 
A8 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
AO 

10 
E 
G 

D7 
D6 
05 
04 
03 
02 
Dl 
DO 

20 OS 
19 05 
18 D4 
17 03 
15 D£ 
14 01 
13 DO 

2_L 07 

• I C7 

UR1 
LM780S 

7 
fi'TS- 24 
TXO 23 
OCD- 1 
CTS- 2S 
PXO 17 

16 

U3 
S239A 
C1 + i>+ 
C l - u-
T1IN T10UT 
T2IN T20UT 
R10UT RUN 
R20UT R2IN 
R30UT R3IN 
T3IN T30UT 
R40UT R4IN 
R50UT R5IN 

;20 
2 
21 
18 

12 
9 

R3 10K 
R4 not loaded 

R4 10K 

J l -8 
J l -2 
J l -1 
J l -7 J l 

+ 12 
C8 
4.7 

J l -4 

r 
J l -5 

+ 5 

T 
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£R1 UI 8.2SK LT1014 
5 R5 100K M V 
R3 100K 

—f^A-

R6 100K 

+ _L C12 Xc" 
T 1 / 2 5 T-

-+s T 
" 1 

UG 
LM79L0S 

X c 2 CO 

10 
:R12 '330K 

CO CLKI 

CLKO 

USS 
4 

DS4 
DS3 
DS2 
DSi 
Q3 
02 
Ql 
00 
RI 

RI/CI 

CI OR DU EOC, 
UEE 

IS 11 17 12 18 13 19 14 23 15 22 16 21 17 20 18 
A 

1 
5 

JR11 >470K 

6 
-CI - . 1 

45 
9 14 

12 
•3> -12 

+ I 
C7 1/25 

IN OUT GND T * i 
C8 
1/25 C14 U8 

74HCT04 

U3 74H' 
|B8 
|B7 
B6 
B5 
B4 
B3 
B2 
Bl 

C6 

A8 
A71 

A6| 
A5| 
A4 
A3! 
A2| 
Al 

BtAEN I 

C9 . 1 

u? 
1 2 74HCT00 

my RESET* 

A0 

U9 
Ld. | ,, , 74HCT00 i"4HLI04 5jJ,,_ 

U8 74HCT04 U7 , 74HCT00 

U8 
74HCT04 

5,f\ B-

U9 
,74HCTO0 

U7 U8 74HCT00 74HCT04 
,3' 1„[X 2 

C l l 

U7 
74HCT00 

C10 

U 8 i iq 
74HCT04 U 9 74HCT00 

07( 

06, <~A~Z) 

'<3S 

03, <3B D2, 01. D0, 
<33 
O H 

y\ NATIONAL PATENT 
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) ) 

• 8 

J6 -1 

£R1 > 10k 

J6 -2 

JS -3 

JS —t 

JS -7 

;R2 *2©K 

lR3 •10K 

;R4 
-20K 

CI 
47uF 

/2N6039 

4)i MS039 
C2 
47uF 

TP) 

7 -3 

J7 -4 
-

JS -s J7 -5 
JS -6 J7 -6 

J L 

1 /) NATIONAL PATENT • ^ A N A L Y T I C A L S Y S T E M S , INC. 
SOLENOID POWER CONTROL 

c SM ES 4 1333 REU A 
DATE! 01 DEC 99 SHEET 1 OP 1 



) j 

SCO BOARD 

J21-1 
FAN* 

TTPI R 1 1 

U4 
N0C3010 R12 

6 ^ 
4 . 

:RI3 
> IK J19-1 

J19-2 TP2 
SIMULATOR* 

J24-1 1 pumpj2^_2 
2 pumpj 2 4_ 3' 

100 -AAA-

fTP3 
J19-3 j 
HIGH SPEEO* 

R2 100 -AVv-

Ul L MOC3010 R4 180 

T2SO0O 

:RV 
* IK U2 L MOC3010 R5 180 

04 
T25000 I 

TRANSFORMER 110U SECONDARY 

LINE FILTER 

3P0UND LUG 

"UXILARY 
FE\EPTICLE 

TTP4 R 3 

L0U1 SPEED* 

J22-3 

U3 1_ MOC3010 RS 
~6 ^ 
4 

SR8 

05 
T25000 

OS 
T250OD 

<R9 

J22-2 
J22-1 

J16-3 LINE 

i..:3 
T • 0 1 ' '250i.i 

CI 
.01/-250U 

"LIT 
X 

J13-1 

O1/250U 

SIMULATOR PUMP 

PURGE PUMP 

:w <R10 f S. SK 

:ES 
> 0 J- 0 

J1S-2 NEUTRAL 3 UARl I t 

J1B-1 GROUND X 
J23-3 Fl 

J23-2 

J15-2 

J23-1 

J I 5- 1 

TRANSFORMER PR I MARY 

FTTH MAT 10MAL PATENT 
r f ri A N A LY TIC A L S Y S T E t\ S. i>. c. 

PUMP/FAN DRIUER 
A BOM I 
DATE' 30 MAR 93 SHEET 1 OF I 



U4 
LN78L0S 

[MA 

J_ C17 
JL-

U2 
A05S1S 

<R13 >SS0 
• I in OUT 

GND 10/25 
C3 
1/25 

IN OUT GND 

CIS . 1 

^R22 
R26 10K -AM-

Ul 
LT1014 

1« S >1K CR19 J_C1S 

R23 

R25 I OK \\V 
UI 
LTIOH 

R£ .J 

R4 

R5 IOOK 
—-WA-

R7 100K 

UI 
L T 10 M 

UI 
LTIOH 

13 R20 "• 9. 76K 

RS 100K —AAA-

<R21 >33.2K 
1 

? 500 -OFFSET 

R8 
IK 

TP2 

^R9 • 100K 
I 3 
2 SPAN ?< 

T j j C12 1/25 
_tcT 
JL 

l 
us 
LM79L05 

R10 1.332K 

24 

J_C2 
" L i * 

!UREF 
jUX 
iAG 

CO 

10 

:RI2 
-330K 

UDD 

I " 1 

US 
MC14433 

IS 

|C0 
iCLKI 

CLKO 

USS 

DS4 
DS3 
DS2 
DS1 
03 
02! 

Ql 
00 
RI 

RI/CI 

CI 
OR 
DU 
EOC 
UEE 

17 12 
18 13 
19 14 
23 IS 
22 IS 
21 17 
20 18 

12 

IN OUTl GND U- i- < • -T- .1 C8 
+ I l"2S CM U8 

74HCT04 

CB 
U3 
74HCT24S 

— 1 
s : 

:RH 
>27K 

6 
- CI ~ . 1 

J 5 
9 
14 

B8 
B7 
B6 
BS 
84 
|B3 
B2 
Bl 

A8, 
A7 
A6| 
A5| 
A4 
A31 

A2 
Al, 

B»-A EN T 

C9 . 1 

1SI> 
U7 
, 74HCT00 

my RESET* 
U8 

M l i / 4 . H C T 0 e 74HCT04 ^ i H C T e 0 U7 U8 ^L>M>i-^ 13J 

E D * 

U7 74HCT00 6 

74HCT04 
5.N. 6 

U9 
,74HCT00 

U7 
74HCT00 

8 

C10 

U 8 HQ 
74HCT04 

D7, 
PS, 
D5, 
D4, 

<32J 
O H 
k3Si 

01, 
D0, <3S1 

1 NATIONAL PATENT 
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) 

+ 12 A 
e 
jj J12-4 
T 
J12-3 

J.C1 
.22 

RS 
4.7K 

+ 12-

:R42 •10K 

R4S 560 
-^Mr-
US 
AD581S 

US 
LT1014 

1 
R7 
S.jSSK 

R41 10K - A W 

R14 
IK 

R8 2. 43K 

PS 

UI 
LM33S 

<£R12 >1K 

R4 3 IP 

J12-1 

J12-2 

03 
2N4 400 

TEMPERATURE 

NATIONAL PATENT 
^ A N A L Y T I C A L S Y S T E h S,iNc. 

HEATER CONTROLLERS 
SM ES 41425 REU A 

DATEi 18 FEB 33 



) ) 

+ 12 

Notes < 
For flo'J detectors with only 1 
thermistor, j w p e r J3 pins 1 K 2, 
otherwise, jumper pins 2 %• -H. 

]NATIONAL PATENT 
• •ANALYTICAL SYSTEMS.IHC 
BREATH FLOW RATE CIRCUIT 

C SH 
18 FEB 93 

D 

C 

A 



) ) 

8 | 7 l 6 | 5 | 4 | 3 | g [ l 

L4 0 

JG -9 

C8 . 1 

•A. 7K 

R16 10K 
3 

U7 
LM336 

R15 2. 43K R59 10K —W 

U4 R60 LM32-I 10K •W. 

:R58 ' 10K 

11 

CIS 
<?RS1 > 10K 

C3 . 1 

RS4 820 
—Vv\— 

U4 
LM324 R19 

A . 7K —VA— J7-3 

R17 10K — W r <R20 5U >0.S 
>R18 >3. 32K 

LAMP RETURN 

JS -13 
L3 0 

UREF 

+ ±C7 1( 
-+12 

f~ I' 
R3A 10K 

R39 TP1 
10K 3 , 2 
4 , . 

JG -IS 
SAMPLE THRESHOLD 

J6 -6 
LI 
0 

C9 
47/25 

J6 -8 
+ — 
+ J-C10 L Z 

JL 

J J_ C11 

47/25 0 

*T- . 1 1" . 1 1* • 1 
C12 

JLL- U-
]NATIONAL PATENT 
IAINALYTICAL SYSTE/1S,INC. 

LAMP SUPPLY 
ES 41425 REU A 

DATE: 18 FEB 93 SHEET 3 OF 3 



8 1 7 1 6 | 5 | 4 | • 3 | 2 | 1 

1 NATIONAL PATENT 
Pg A N A L Y T I C A L SYSTEMS.INC. 

2-UIRE TEMPERATURE TRANSMITTER 
C I SH I ES 4 1 <4£S 
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) 

8 I 
N J12-4 
T 
J12-3 

T r 
RG 4.7K 

U6 
LT1014 

CI 22 >R42 •10K 

U5 
LM78L0S IN OUT GND I 

R7 
3. 74K 
IX 

R41 10K —VA— 

R14 IK 

R5 111 
UI 
LH339 

<R8 S.G2K 
i 

<>1K 

R43 IK —VvV 

JI2- 1 

.03 
J2N440O 

CABINET TEMPERATURE 
KIM NATIONAL PATENT 

^ A N A L Y T I C A L SYSTEHS^INC. 
HEATER CONTROLLERS 

4 1625 PEU B 
DATE ! 17 AUGUST 95 



) ) 

:R27 '27K 

F o JIO-3 u 
T H E R M I 
0 R 

0 > 
07 
2N2219 

C13 
.22 

:R25 >100 R23 10K 

R24 10K 

12 RETURN 

R22 IK 

U3 
LM308 

_LC8 '220PF 

R2S IK 

R28 
— V v V 

I 1 
R 3 . i ^ 

I' 

TP8 UE 
LT101-I 
'\ 
+ \ _ L 

T"l 

SAHFLE THRESHOLD 

R30 10K 
<R31 > 10K 

3jT7 
R29 SOK 

JS -10 
FLOW RATE 

R3S 2 •( 7K 
>< W v 

OUTPUT HULL 

1 NATIONAL PATENT 
^ A N A L Y T I C A L S Y S T E M S , 

BREATH FLOW RATE CIRCUIT 
RDM '11625 

DATE 1 AUGUST 35 

D 

C 

A 



) 

TP? T PS 
J? -1 D 

L 

LAMP RETURN 

JS -13 

J6 -14 
C7 J_C6 J_C3 
1/35 0.1 

-12 RETURN 

JS -6 _L C9 J_C4 X c 2 Xcil 
T 1/35 TO. I T 0 - 1 T e - 1 

J S -? 1. LI 1 . 1 
+ J L c i 0 J_CS J_C12 

J 6_ 8 7 ^ 5 T o . i T e . i 
NATIONAL PATENT 
A N A L Y T I C A L S Y S T E M S .inc. 

LAMP SUPPLY 
4 1625 

DATE! 17 AUGUST 95 SHEET 3 OF 3 



• J l 

+5 j +5 
l l 

RN1 <RN1 10K > 10K 31 

• J l 
1 J1 -6 

• J2 -1 
• J2 -2 
' J2 -3 T 
J4Q-4 
J40-20 

J40-6 
J4O-10 
J40-12 
J40-14 
J40-16 
J40-18 

+5 i L .RN1 <RN1 > 10K MOK 41 Si 

+S 
l l 

+s 
l l 
<RN1 5» 10K 

%RN1 10K 

4-5 a < RN 1 10K <RH1 1 OK 

+S +S 

UI 
PIC17C43 BAUD 40 

REPEAT 39 
U--L 381 

USER2-

XI 
5.0888 

CI 
47pF 47pF 

+5 
J8 -5 + 5 

+KBD CLK' 
+KBD DATA-

J8 -4 
J8 -3 
J8 -2 
J8 -1 

4R9 
£0 

r 

J3J 
14 

13 

RD0/AD8 
RD1/AD9 
RD2/AD10 
R03-'A011 
RD4.-'A012 
RD5/AD13 
RD6/AD14 
PD7/AD15 
RBO.'CAPl 
RBI/CAP2 
RBE'-PUHl 
R83 
RB4 
PBS 
RBS 
PB7 
0SC1/CLKIN 
0SC2/CLK0UT 

RCO/AD0 
RC1/AD1 
RC2''AD2 
RC3/AD3 
RC4/A04 
RCS/AOS 
RCS/ADS 
RC7/-AD7 
REO/ALE 
REL'OE-
RE2/UR-

MCLR 
RAO/INT 

RA1/T0CK1 
RA2 
RA3 

RA4/RX.--DT 
RAS/TX/CK 

30 
29 
28 
32 
26 
25 
24 
23 
22 
21 

RI 0 USER! VA-
R2 

RS <RB 4.7K >4.7K KEYPAD INPUT 
J40-1 
J40-3 
J40-5 
J40-9 

J40-21 

-+KBD DATA 
-+KBD CLK 

+5 

SIGNAL 

r J40-I3 

800HZ 

+5 

POWER 

JT 

C3 .22 

J45-2 

J45-1 
J42-1 
J42-2 
J42-3 

J40-1S J42-4 
J40-17 J42-5 
J40-22 J42-S 

R3 0 USER2 Wv-

J40-24 J42-7 

R3 £ P4 are not loaded 1 NATIONAL PATENT 
A N A L Y T I C A L SYSTEMS;™. 

KEYBOARD DRIUER 
SM ES 4S107 REU E 

DATE' 10 MAR 2000 SHEET I OF 1 



U l l 74LS393 

C17 
Hf-

C16 
Hf -

U10 12 

NC UCC 
GNO 0 

OD 
OC 
OB 

|CL OA 

8 
9 
10 
11 

-+5 1 
U l l 
74LS393 

TP0 

00! 
OC 
OBI 

CL 0A| 

CI4 US —If— 74HCT04 
LS> ^ ^ > 

us 
74HCT04 

6 
UG 
74HCT04 

LED ^ j > ^ — p ^ - j > 

UB 
74HCT04 

10 

ED-
74HCT04 

13 IX ,12 

GZ>-
UG 
74HCT04 

9 IX. ,8 

".Lei J_c2 
J~4.7 J-0.1 

-R/UJ* 
-R#SU 

-A3-
-A3 

-A2-
-A2 
-AO 

_J-I 
_ J J 

_J4 
_J4 
_J4 
_J4 
_J4 
J4 

-3 
-11 
•13 J4 
•15 J4 

J4 -4 
J4 -6 _ 
,14 -8 
J4 -lO 
J4 

14_ 
IS 

J5 -1 J5 -2 _ 
JS -3 JS -4 
JS -5 JS -S 
J5 -7 J5 -8 
-J5 -9 JS -10 
JS -11 JS 
JS -13 JS -14 
J5 -IS J5 -IS 

-4 m> 

L33> 

rf= BOS 
0f;'Se4-

BOO 

AS 
AS 
A4 
A3 
A 2 
Al 

07 
B6 
BS! 
B4 
83' 
62 
Bl 

11 D7 .. 
12 OS ,. 
13 OS 14 04. 
15 03 ,• 
IS 02,-17 
18 D0„< 

A-*B EN 

r=r=r. SERIAL* 

IRO* 

-+1488 
1M4 148 

DS IS 
05 17 
0 4 18 
03 19 
02 20 
01 21 
DO 22 

"1 

02 — 12 
--1488 

1N4H8 
-Al 
-RESETi 

k D2 
B 

ACIAS 

r 
-J2 -4 D T R 

J2 -5 GNO 
UNUSED GATES 
U7 
1489 
H : <£li3 

If-'' 

U8 1489 

iN 
1 NATIONAL PATENT 
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MULTI I/O BOARD 
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) 

D? 
DS 
D5 
03 
02 
01 

A0 
SERIAL* 
A3 
A2-

R/U* 

RESET* 

+S 

:R? 
• 10K r 

B P U E S 
E A S RUE R T L 0 0 E R F C - E T E I D N 

UI3 6821 
C15 

27 
28 
30 
31 
32 

36 

.07 
[DS 
DS 
P4 
03 
02 
Dl 
DO 
RSI 
RS0 

22 
21 
25 

" i f f 5 2 
-S^CSl 

CS0 
R/UI £ 

IROB 
PRESET 

CAI 
CA2 
PA7 
PAS 
PAS 
PA-t: 
PA3i 
PA2 
PA11 

PAO 
PB7 
PBS 
PB5 
PB4 
PB3] 
PB2| 
PB1 
PB0' 
CB1 
CB2l 

39 

18 

_E 
INIT-

17 ACK-
1B BUSY 
IS PE 
14 SELECT 
13 ERROR-
12 AUTOFEED-
11 SELECTIH-
10 STROBE-

1 

J3 -26 
,13 -25 
J3 
J3 - ̂  ̂  
J3 -22 
J3 -21 
J3 -20 
J3 -19 
J3 -18 

SELECT III- J3 -17 IMIT- J3 -16 ERROR- J3 -15 
AUTOFEEO- J3 -14 SELECT J3 -13 J3 - i ; BUSY ,13 -11 ACK-PATA7 J3 -3 J3 -8 

J3 
,13 -6 

DATA I 
3TR0BE-

]NATIONAL PATENT 
1 A N A L Y T I C A L SYSTEMS.INC. 
MULT I I/O BOARD 
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